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In	 ﾠthis	 ﾠpaper	 ﾠwe	 ﾠpresent	 ﾠwork	 ﾠat	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠSouthampton,	 ﾠundertaken	 ﾠ
with	 ﾠthe	 ﾠsupport	 ﾠof	 ﾠJANET(UK),	 ﾠto	 ﾠdevelop	 ﾠan	 ﾠeduroam	 ﾠ‘companion’	 ﾠapplication	 ﾠ
for	 ﾠthe	 ﾠiPhone	 ﾠand	 ﾠAndroid	 ﾠplatforms.	 ﾠ	 ﾠThe	 ﾠinitial	 ﾠspecification	 ﾠof	 ﾠthe	 ﾠapp	 ﾠ
included	 ﾠdisplaying	 ﾠ‘official’	 ﾠeduroam	 ﾠlocations	 ﾠdrawn	 ﾠfrom	 ﾠKML	 ﾠdata	 ﾠfrom	 ﾠthe	 ﾠ
eduroam.org	 ﾠsite,	 ﾠwith	 ﾠapplication	 ﾠusers	 ﾠallowed	 ﾠto	 ﾠcontribute	 ﾠtheir	 ﾠown	 ﾠdata	 ﾠ
points	 ﾠwith	 ﾠthe	 ﾠgoal	 ﾠof	 ﾠcrowd-ﾭ‐sourcing	 ﾠmore	 ﾠaccurate	 ﾠand	 ﾠcomplete	 ﾠcoverage	 ﾠ
maps.	 ﾠWhile	 ﾠthe	 ﾠapps	 ﾠare	 ﾠattracting	 ﾠa	 ﾠlot	 ﾠof	 ﾠinterest,	 ﾠthey	 ﾠhave	 ﾠalso	 ﾠraised	 ﾠsome	 ﾠ
higher	 ﾠlevel	 ﾠquestions,	 ﾠin	 ﾠparticular	 ﾠhow	 ﾠeduroam	 ﾠcoverage	 ﾠdata	 ﾠshould	 ﾠbe	 ﾠ
represented,	 ﾠand	 ﾠhow	 ﾠthis	 ﾠcan	 ﾠbe	 ﾠdone	 ﾠin	 ﾠa	 ﾠway	 ﾠthat	 ﾠis	 ﾠscalable	 ﾠinternationally,	 ﾠ




eduroam	 ﾠ[1]	 ﾠhas	 ﾠevolved	 ﾠover	 ﾠrecent	 ﾠyears	 ﾠto	 ﾠbecome	 ﾠa	 ﾠsuccessful	 ﾠand	 ﾠwidely	 ﾠ
deployed	 ﾠroaming	 ﾠinfrastructure	 ﾠavailable	 ﾠto	 ﾠstudents,	 ﾠresearchers	 ﾠand	 ﾠ
academics	 ﾠat	 ﾠthousands	 ﾠof	 ﾠparticipating	 ﾠsites	 ﾠworldwide.	 ﾠ	 ﾠ	 ﾠYet	 ﾠdespite	 ﾠbeing	 ﾠ
widely	 ﾠadopted,	 ﾠcoverage	 ﾠdata	 ﾠfor	 ﾠeduroam	 ﾠremains	 ﾠsomewhat	 ﾠpatchy	 ﾠat	 ﾠbest.	 ﾠ
Participating	 ﾠsites	 ﾠare	 ﾠrequested	 ﾠto	 ﾠsupply	 ﾠlocation	 ﾠdata	 ﾠfor	 ﾠtheir	 ﾠeduroam	 ﾠ
coverage.	 ﾠ	 ﾠWhile	 ﾠsome	 ﾠdo	 ﾠsupply	 ﾠhigh	 ﾠquality	 ﾠdata,	 ﾠmany	 ﾠprovide	 ﾠonly	 ﾠone	 ﾠ
default	 ﾠgeolocation	 ﾠto	 ﾠrepresent	 ﾠtheir	 ﾠsite,	 ﾠwhich	 ﾠmay	 ﾠneither	 ﾠconvey	 ﾠthe	 ﾠscope	 ﾠ
of	 ﾠtheir	 ﾠdeployment,	 ﾠnor	 ﾠeven	 ﾠbe	 ﾠa	 ﾠspecific	 ﾠpoint	 ﾠat	 ﾠwhich	 ﾠeduroam	 ﾠis	 ﾠpresent.	 ﾠ	 ﾠ
	 ﾠ
Thus	 ﾠwhile	 ﾠthe	 ﾠKML	 ﾠlocation	 ﾠfile	 ﾠheld	 ﾠat	 ﾠeduroam.org	 ﾠ[2]	 ﾠmay	 ﾠinclude	 ﾠall	 ﾠ
European	 ﾠsites,	 ﾠit	 ﾠdoes	 ﾠnot	 ﾠas	 ﾠyet	 ﾠinclude	 ﾠenough	 ﾠmeaningful	 ﾠdata	 ﾠto	 ﾠhelp	 ﾠa	 ﾠuser	 ﾠ
looking	 ﾠfor	 ﾠaccurate	 ﾠeduroam	 ﾠcoverage	 ﾠinformation,	 ﾠnor	 ﾠdoes	 ﾠit	 ﾠhelp	 ﾠusers	 ﾠ
travelling	 ﾠoutside	 ﾠEurope.	 ﾠ
	 ﾠ
We	 ﾠbelieve	 ﾠit	 ﾠis	 ﾠdesirable	 ﾠthat	 ﾠpublic,	 ﾠaccurate	 ﾠopen	 ﾠdata	 ﾠabout	 ﾠthe	 ﾠlocation	 ﾠand	 ﾠ
coverage	 ﾠof	 ﾠeduroam	 ﾠnetworks	 ﾠis	 ﾠmade	 ﾠavailable	 ﾠto	 ﾠall	 ﾠwho	 ﾠneed	 ﾠit.	 ﾠIn	 ﾠthis	 ﾠpaper	 ﾠ
we	 ﾠdescribe	 ﾠa	 ﾠ‘companion’	 ﾠapp,	 ﾠdeveloped	 ﾠfor	 ﾠiPhone	 ﾠ(iOS)	 ﾠand	 ﾠAndroid	 ﾠ
platforms,	 ﾠdesigned	 ﾠwith	 ﾠthe	 ﾠgoal	 ﾠof	 ﾠallowing	 ﾠusers	 ﾠto	 ﾠcrowd-ﾭ‐source	 ﾠsuch	 ﾠ
coverage	 ﾠdata.	 ﾠInitial	 ﾠtesting	 ﾠand	 ﾠuse	 ﾠof	 ﾠthe	 ﾠapp	 ﾠhas	 ﾠraised	 ﾠmany	 ﾠinteresting	 ﾠ
questions	 ﾠabout	 ﾠhow	 ﾠsuch	 ﾠa	 ﾠcapability	 ﾠcan	 ﾠbe	 ﾠdeveloped	 ﾠto	 ﾠsupport	 ﾠits	 ﾠuse	 ﾠ
internationally.	 ﾠThis	 ﾠpaper	 ﾠintends	 ﾠto	 ﾠprovoke	 ﾠdiscussion	 ﾠabout	 ﾠthose	 ﾠquestions.	 ﾠ
	 ﾠAn	 ﾠeduroam	 ﾠ‘companion’	 ﾠapp	 ﾠ
	 ﾠ
The	 ﾠinitial	 ﾠcompanion	 ﾠapp	 ﾠwas	 ﾠdeveloped	 ﾠfor	 ﾠthe	 ﾠiPhone	 ﾠplatform	 ﾠby	 ﾠa	 ﾠstudent	 ﾠat	 ﾠ
Southampton.	 ﾠIts	 ﾠmain	 ﾠfeatures	 ﾠwere	 ﾠto	 ﾠallow	 ﾠthe	 ﾠuser	 ﾠto	 ﾠview	 ﾠthe	 ﾠ‘official’	 ﾠ
eduroam	 ﾠlocations	 ﾠby	 ﾠdisplaying	 ﾠmarkers	 ﾠat	 ﾠthe	 ﾠlocations	 ﾠlisted	 ﾠin	 ﾠthe	 ﾠKML	 ﾠfile,	 ﾠ
and	 ﾠto	 ﾠallow	 ﾠusers	 ﾠto	 ﾠtag	 ﾠtheir	 ﾠown	 ﾠnew	 ﾠlocations	 ﾠwhen	 ﾠthey	 ﾠhad	 ﾠeduroam	 ﾠ
coverage	 ﾠat	 ﾠthe	 ﾠlocation	 ﾠthey	 ﾠwere	 ﾠvisiting.	 ﾠ	 ﾠThe	 ﾠuser-ﾭ‐contributed	 ﾠdata	 ﾠpoints	 ﾠ
were	 ﾠstored	 ﾠin	 ﾠa	 ﾠseparate	 ﾠdatabase	 ﾠat	 ﾠSouthampton,	 ﾠand	 ﾠgathered	 ﾠby	 ﾠa	 ﾠsimple	 ﾠ
clustering	 ﾠalgorithm	 ﾠinto	 ﾠsmall	 ﾠ‘hotspot’	 ﾠlocations.	 ﾠBy	 ﾠassigning	 ﾠa	 ﾠconfidence	 ﾠ
value	 ﾠin	 ﾠa	 ﾠlocation	 ﾠbased	 ﾠon	 ﾠthe	 ﾠnumber	 ﾠof	 ﾠdifferent	 ﾠusers	 ﾠcontributing	 ﾠthe	 ﾠdata,	 ﾠ
users	 ﾠgained	 ﾠthe	 ﾠability	 ﾠto	 ﾠsee	 ﾠboth	 ﾠsets	 ﾠof	 ﾠofficial	 ﾠand	 ﾠcrowd-ﾭ‐sourced	 ﾠcoverage	 ﾠ
data	 ﾠon	 ﾠthe	 ﾠsame	 ﾠmaps.	 ﾠA	 ﾠsliding	 ﾠconfidence	 ﾠthreshold	 ﾠallowed	 ﾠusers	 ﾠto	 ﾠ‘tune’	 ﾠ
which	 ﾠuser-ﾭ‐contributed	 ﾠpoints	 ﾠthey	 ﾠsaw;	 ﾠsetting	 ﾠthis	 ﾠvalue	 ﾠvery	 ﾠlow	 ﾠwould	 ﾠshow	 ﾠ
all	 ﾠuser-ﾭ‐contributed	 ﾠdata.	 ﾠFigure	 ﾠ1	 ﾠshows	 ﾠsome	 ﾠexamples	 ﾠof	 ﾠsuch	 ﾠfunctions	 ﾠ
(though	 ﾠfor	 ﾠthe	 ﾠAndroid	 ﾠversion	 ﾠof	 ﾠthe	 ﾠapp).	 ﾠ
	 ﾠ
	 ﾠ
Figure1:	 ﾠDifferent	 ﾠviews	 ﾠof	 ﾠofficial	 ﾠand	 ﾠuser-ﾭcontributed	 ﾠdata	 ﾠpoints	 ﾠ
	 ﾠ
One	 ﾠof	 ﾠthe	 ﾠproblems	 ﾠwith	 ﾠthe	 ﾠiPhone	 ﾠapp	 ﾠwas	 ﾠthat,	 ﾠif	 ﾠthe	 ﾠapp	 ﾠwere	 ﾠto	 ﾠappear	 ﾠin	 ﾠ
the	 ﾠApple	 ﾠApp	 ﾠStore,	 ﾠnone	 ﾠof	 ﾠthe	 ﾠnetwork-ﾭ‐specific	 ﾠconfiguration	 ﾠinformation	 ﾠwas	 ﾠ
available.	 ﾠThus	 ﾠwhen	 ﾠtagging	 ﾠa	 ﾠlocation	 ﾠas	 ﾠhaving	 ﾠeduroam	 ﾠcoverage,	 ﾠthe	 ﾠapp	 ﾠ
was	 ﾠunable	 ﾠto	 ﾠassert	 ﾠwhether	 ﾠthe	 ﾠdevice	 ﾠwas	 ﾠactually	 ﾠassociated	 ﾠto	 ﾠan	 ﾠeduroam	 ﾠ
SSID	 ﾠat	 ﾠthe	 ﾠtime.	 ﾠ	 ﾠFurther,	 ﾠno	 ﾠsignal	 ﾠstrength	 ﾠor	 ﾠidentifier	 ﾠof	 ﾠthe	 ﾠAP	 ﾠthe	 ﾠdevice	 ﾠis	 ﾠ
associated	 ﾠto	 ﾠwas	 ﾠavailable.	 ﾠ
	 ﾠ
The	 ﾠsubsequent	 ﾠporting	 ﾠof	 ﾠthe	 ﾠiPhone	 ﾠapp	 ﾠto	 ﾠthe	 ﾠAndroid	 ﾠplatform	 ﾠwas	 ﾠable	 ﾠto	 ﾠ
give	 ﾠa	 ﾠmuch	 ﾠricher	 ﾠset	 ﾠof	 ﾠdata	 ﾠfor	 ﾠthe	 ﾠdevice	 ﾠto	 ﾠreport.	 ﾠIn	 ﾠlate	 ﾠ2011,	 ﾠa	 ﾠstudent	 ﾠ
group	 ﾠproject	 ﾠproduced	 ﾠthe	 ﾠAndroid	 ﾠport,	 ﾠand	 ﾠadded	 ﾠsignificant	 ﾠnew	 ﾠ
functionality.	 ﾠ	 ﾠ	 ﾠ
	 ﾠ
One	 ﾠexample	 ﾠof	 ﾠthe	 ﾠnew	 ﾠfunctions	 ﾠis	 ﾠthe	 ﾠability	 ﾠfor	 ﾠa	 ﾠuser	 ﾠto	 ﾠpost	 ﾠtheir	 ﾠlocation	 ﾠ
and	 ﾠthat	 ﾠthey’re	 ﾠusing	 ﾠeduroam	 ﾠto	 ﾠtheir	 ﾠFacebook	 ﾠor	 ﾠTwitter	 ﾠaccounts;	 ﾠthis	 ﾠis	 ﾠa	 ﾠ
simple	 ﾠway	 ﾠto	 ﾠwiden	 ﾠawareness	 ﾠof	 ﾠeduroam,	 ﾠand	 ﾠone	 ﾠcan	 ﾠforesee	 ﾠextensions	 ﾠto	 ﾠ
give	 ﾠ(for	 ﾠexample)	 ﾠusers	 ﾠFoursquare-ﾭ‐like	 ﾠbadges	 ﾠfor	 ﾠachievements	 ﾠlike	 ﾠ‘checking	 ﾠ
in’	 ﾠin	 ﾠso	 ﾠmany	 ﾠdifferent	 ﾠeduroam	 ﾠlocations	 ﾠin	 ﾠdifferent	 ﾠcountries.	 ﾠ	 ﾠ	 ﾠ
Another	 ﾠexample,	 ﾠalso	 ﾠshown	 ﾠin	 ﾠFigure	 ﾠ2,	 ﾠis	 ﾠa	 ﾠheat	 ﾠmap	 ﾠview	 ﾠderived	 ﾠfrom	 ﾠ
reported	 ﾠsignal	 ﾠstrengths	 ﾠat	 ﾠuser-ﾭ‐contributed	 ﾠcoverage	 ﾠdata	 ﾠpoints.	 ﾠFurther,	 ﾠthe	 ﾠ
Android	 ﾠapp	 ﾠallows	 ﾠ‘automatic’	 ﾠtagging	 ﾠof	 ﾠcoverage	 ﾠby	 ﾠan	 ﾠ‘active’	 ﾠmode	 ﾠthat	 ﾠ
would	 ﾠreport	 ﾠnew	 ﾠpoints	 ﾠwhen	 ﾠthe	 ﾠuser	 ﾠmoved	 ﾠmore	 ﾠthan	 ﾠa	 ﾠset	 ﾠdistance	 ﾠ(default	 ﾠ
25m)	 ﾠfrom	 ﾠthe	 ﾠlast	 ﾠcontributed	 ﾠpoint	 ﾠwhile	 ﾠremaining	 ﾠin	 ﾠeduroam	 ﾠcoverage.	 ﾠ
	 ﾠ
It	 ﾠis	 ﾠexpected	 ﾠthat	 ﾠthe	 ﾠAndroid	 ﾠapp	 ﾠwill	 ﾠbe	 ﾠavailable	 ﾠfor	 ﾠdownload	 ﾠby	 ﾠthe	 ﾠtime	 ﾠof	 ﾠ
TNC2012,	 ﾠsubject	 ﾠto	 ﾠagreements	 ﾠwith	 ﾠJanet	 ﾠand	 ﾠthe	 ﾠeduroam	 ﾠcommunity.	 ﾠA	 ﾠ
demo	 ﾠversion	 ﾠat	 ﾠthe	 ﾠvery	 ﾠleast	 ﾠwill	 ﾠbe	 ﾠavailable	 ﾠto	 ﾠdelegates.	 ﾠ
	 ﾠ




Through	 ﾠthe	 ﾠtwo	 ﾠeduroam	 ﾠcompanion	 ﾠapps,	 ﾠusers	 ﾠhave	 ﾠa	 ﾠway	 ﾠto	 ﾠsee	 ﾠboth	 ﾠthe	 ﾠ
official	 ﾠlocations	 ﾠ[2]	 ﾠof	 ﾠEuropean	 ﾠeduroam	 ﾠsites,	 ﾠand	 ﾠuser-ﾭ‐contributed	 ﾠdata	 ﾠ
points	 ﾠthat	 ﾠmark	 ﾠadditional	 ﾠmore-ﾭ‐specific	 ﾠlocations	 ﾠ(with	 ﾠsome	 ﾠidea	 ﾠof	 ﾠthe	 ﾠ
confidence	 ﾠlevel	 ﾠof	 ﾠthose	 ﾠdata	 ﾠpoints).	 ﾠThis	 ﾠin	 ﾠitself	 ﾠis	 ﾠvery	 ﾠuseful.	 ﾠ	 ﾠHowever,	 ﾠ
there	 ﾠare	 ﾠsome	 ﾠinteresting	 ﾠquestions	 ﾠemerging	 ﾠfrom	 ﾠthis	 ﾠnew	 ﾠcapability.	 ﾠ	 ﾠThese	 ﾠ
need	 ﾠdiscussion	 ﾠand	 ﾠagreement	 ﾠon	 ﾠa	 ﾠway	 ﾠforward	 ﾠboth	 ﾠfor	 ﾠthe	 ﾠfurther	 ﾠ
development	 ﾠof	 ﾠapps	 ﾠsuch	 ﾠas	 ﾠthe	 ﾠcompanion	 ﾠapp,	 ﾠbut	 ﾠalso	 ﾠfor	 ﾠthe	 ﾠgeneralized	 ﾠ
availability	 ﾠof	 ﾠeduroam	 ﾠcoverage	 ﾠdata	 ﾠin	 ﾠgeneral.	 ﾠ
	 ﾠ
These	 ﾠquestions	 ﾠare	 ﾠlisted	 ﾠhere:	 ﾠ
	 ﾠ
•  The	 ﾠapp	 ﾠcurrently	 ﾠreports	 ﾠall	 ﾠdata	 ﾠto	 ﾠone	 ﾠremote	 ﾠserver.	 ﾠeduroam	 ﾠis	 ﾠan	 ﾠ
international	 ﾠservice;	 ﾠShould	 ﾠone	 ﾠNREN’s	 ﾠusers	 ﾠsend	 ﾠall	 ﾠreports	 ﾠto	 ﾠone	 ﾠ
server	 ﾠoperated	 ﾠby	 ﾠtheir	 ﾠNREN,	 ﾠor	 ﾠshould	 ﾠreports	 ﾠbe	 ﾠsent	 ﾠto	 ﾠthe	 ﾠNREN	 ﾠin	 ﾠ
which	 ﾠthe	 ﾠuser	 ﾠis	 ﾠroaming?	 ﾠIn	 ﾠeither	 ﾠmodel,	 ﾠhow	 ﾠdo	 ﾠNRENs	 ﾠthen	 ﾠre-ﾭ‐share	 ﾠ
the	 ﾠdata?	 ﾠ	 ﾠThe	 ﾠapp	 ﾠwill	 ﾠalso	 ﾠneed	 ﾠto	 ﾠknow	 ﾠfrom	 ﾠwhere	 ﾠto	 ﾠdownload	 ﾠdata	 ﾠ
points.	 ﾠ	 ﾠThis	 ﾠis	 ﾠa	 ﾠparticularly	 ﾠimportant	 ﾠquestion	 ﾠfor	 ﾠscalability.	 ﾠ	 ﾠ
Interoperability	 ﾠis	 ﾠkey.	 ﾠ
	 ﾠ•  How	 ﾠshould	 ﾠthe	 ﾠuser-ﾭ‐contributed	 ﾠand	 ﾠofficial	 ﾠdata	 ﾠbe	 ﾠmerged,	 ﾠif	 ﾠat	 ﾠall?	 ﾠ	 ﾠIt	 ﾠ
may	 ﾠbe	 ﾠpossible	 ﾠfor	 ﾠa	 ﾠsite	 ﾠto	 ﾠ‘bless’	 ﾠits	 ﾠuser-ﾭ‐contributed	 ﾠdata	 ﾠpoints	 ﾠas	 ﾠ
official,	 ﾠand	 ﾠin	 ﾠdoing	 ﾠso	 ﾠsave	 ﾠitself	 ﾠthe	 ﾠeffort	 ﾠof	 ﾠsubmitting	 ﾠthe	 ﾠdata.	 ﾠ	 ﾠUser-ﾭ‐
contributed	 ﾠdata	 ﾠmay	 ﾠotherwise	 ﾠact	 ﾠas	 ﾠan	 ﾠincentive	 ﾠfor	 ﾠa	 ﾠsite	 ﾠto	 ﾠimprove	 ﾠ
its	 ﾠofficial	 ﾠdata.	 ﾠ
	 ﾠ
•  Can	 ﾠopen	 ﾠlinked	 ﾠdata	 ﾠprinciples	 ﾠ[3]	 ﾠas	 ﾠembraced	 ﾠat	 ﾠSouthampton	 ﾠ[4]	 ﾠbe	 ﾠ
applied	 ﾠto	 ﾠthe	 ﾠcoverage	 ﾠdata,	 ﾠto	 ﾠmaximize	 ﾠthe	 ﾠreusability	 ﾠof	 ﾠthe	 ﾠdata,	 ﾠand	 ﾠ
the	 ﾠability	 ﾠfor	 ﾠthird	 ﾠparty	 ﾠdevelopers	 ﾠto	 ﾠaccess	 ﾠand	 ﾠuse	 ﾠthe	 ﾠdata	 ﾠin	 ﾠ
innovative	 ﾠ–	 ﾠand	 ﾠperhaps	 ﾠunexpected	 ﾠ–	 ﾠways?	 ﾠ
	 ﾠ
•  The	 ﾠAndroid	 ﾠplatform	 ﾠallows	 ﾠthe	 ﾠapp	 ﾠto	 ﾠassert	 ﾠthat	 ﾠit	 ﾠis	 ﾠassociated	 ﾠto	 ﾠan	 ﾠ
eduroam	 ﾠSSID	 ﾠbefore	 ﾠreporting	 ﾠdata,	 ﾠand	 ﾠit	 ﾠcan	 ﾠsupply	 ﾠmuch	 ﾠmore	 ﾠ
valuable	 ﾠdata,	 ﾠespecially	 ﾠan	 ﾠidentifier	 ﾠand	 ﾠsignal	 ﾠstrength	 ﾠfor	 ﾠthe	 ﾠlocation.	 ﾠ
It	 ﾠwould	 ﾠbe	 ﾠuseful	 ﾠto	 ﾠdefine	 ﾠan	 ﾠextensible	 ﾠmessage	 ﾠformat	 ﾠfor	 ﾠsuch	 ﾠreports	 ﾠ
that	 ﾠcan	 ﾠbe	 ﾠused	 ﾠby	 ﾠany	 ﾠfuture	 ﾠnew	 ﾠcompanion	 ﾠapps	 ﾠon	 ﾠany	 ﾠplatform.	 ﾠ
	 ﾠ
•  There	 ﾠis	 ﾠan	 ﾠimplicit	 ﾠtrust	 ﾠin	 ﾠthe	 ﾠuser-ﾭ‐contributed	 ﾠdata	 ﾠpoints.	 ﾠ	 ﾠMore	 ﾠ
research	 ﾠis	 ﾠdesirable	 ﾠin	 ﾠthe	 ﾠtrust	 ﾠand	 ﾠconfidence	 ﾠalgorithms	 ﾠapplied	 ﾠto	 ﾠthe	 ﾠ
contributed	 ﾠdata	 ﾠpoints.	 ﾠ	 ﾠInterestingly	 ﾠiPhones	 ﾠhave	 ﾠpersistent	 ﾠunique	 ﾠ
device	 ﾠidentifiers,	 ﾠwhile	 ﾠAndroid	 ﾠdevices	 ﾠgenerally	 ﾠdo	 ﾠnot,	 ﾠso	 ﾠestablishing	 ﾠ
the	 ﾠreputation	 ﾠof	 ﾠdata	 ﾠpoints	 ﾠcoming	 ﾠfrom	 ﾠone	 ﾠdevice	 ﾠ(without	 ﾠthe	 ﾠuser	 ﾠ
sending	 ﾠtheir	 ﾠpersonal	 ﾠdata),	 ﾠmay	 ﾠbe	 ﾠa	 ﾠchallenge.	 ﾠ
	 ﾠ
•  Should	 ﾠuser-ﾭ‐contributed	 ﾠdata	 ﾠbe	 ﾠaged	 ﾠover	 ﾠtime?	 ﾠIf	 ﾠit	 ﾠis,	 ﾠthere	 ﾠmay	 ﾠbe	 ﾠa	 ﾠ
danger	 ﾠthat	 ﾠnew	 ﾠdata	 ﾠis	 ﾠnot	 ﾠcontributed	 ﾠfor	 ﾠsites	 ﾠthat	 ﾠhave	 ﾠmature	 ﾠuser-ﾭ‐
contributed	 ﾠdata.	 ﾠ
	 ﾠ
•  Further	 ﾠresearch	 ﾠinto	 ﾠclustering	 ﾠand	 ﾠheat	 ﾠmap	 ﾠalgorithms	 ﾠmay	 ﾠbe	 ﾠ
desirable;	 ﾠthis	 ﾠbecomes	 ﾠeasier	 ﾠwhen	 ﾠconsidering	 ﾠthe	 ﾠricher	 ﾠAndoid-ﾭ‐based	 ﾠ
data	 ﾠpoints.	 ﾠ
	 ﾠ
The	 ﾠauthors	 ﾠbelieve	 ﾠthat	 ﾠthe	 ﾠeduroam	 ﾠcommunity	 ﾠshould	 ﾠmove	 ﾠrapidly	 ﾠto	 ﾠ
address	 ﾠthese	 ﾠquestions,	 ﾠto	 ﾠmaximize	 ﾠthe	 ﾠcapacity	 ﾠof	 ﾠusers	 ﾠto	 ﾠimprove	 ﾠtheir	 ﾠown	 ﾠ
eduroam	 ﾠexperience	 ﾠaround	 ﾠthe	 ﾠworld,	 ﾠand	 ﾠto	 ﾠallow	 ﾠdevelopers	 ﾠto	 ﾠcreate	 ﾠ




The	 ﾠoriginal	 ﾠiPhone	 ﾠeduroam	 ﾠapp	 ﾠwas	 ﾠdeveloped	 ﾠby	 ﾠAshley	 ﾠBrowning	 ﾠas	 ﾠan	 ﾠ
individual	 ﾠstudent	 ﾠproject	 ﾠat	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠSouthampton	 ﾠin	 ﾠ2010-ﾭ‐2011.	 ﾠ	 ﾠ
The	 ﾠAndroid	 ﾠapp	 ﾠwas	 ﾠdeveloped	 ﾠby	 ﾠStephen	 ﾠTuttlebee,	 ﾠTim	 ﾠLedbetter	 ﾠand	 ﾠAlex	 ﾠ
Davenport	 ﾠas	 ﾠa	 ﾠGroup	 ﾠDesign	 ﾠProject	 ﾠat	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠSouthampton	 ﾠin	 ﾠ2011.	 ﾠ
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